Some effects of ischaemia and hyperglycaemia on neurotransmitter metabolism in rat brain.
30 min of low flow cerebral ischaemia (0.12 ml/min) was imposed on normal and hyperglycaemic rats. Some were allowed to recover for up to 10 h. Whole tissue homogenates, or synaptosomes from the brains of each group were examined for content of noradrenaline, dopamine and 5-HT of defined anatomical regions. In normoglycaemic rats immediately after ischaemia there was a significant reduction in the content of all three neurotransmitters in cortex, striatum and hippocampus but not in diencephalon (except possibly 5H-T) or brain stem. The amounts of all three neurotransmitters returned to control values after about 30 min reperfusion and remained so for 10 h. By contrast, no changes in neurotransmitter levels were found either during or after ischaemia in hyperglycaemic rats. Dopamine synthesis rates in the striatum were increased after ischaemia and returned to control levels in 2-3 h in normoglycaemic rats but were unaltered in hyperglycaemic animals. Binding sites for spiroperidol and LSD were compared in cortical synaptosomes and whole cortex homogenates in the presence and absence of agonists and antagonists. Both types of membrane showed similar binding properties and there was no significant change in number or character of binding sites immediately following ischaemia or during 10 h of brain reperfusion. The significance of these findings is discussed in relation to ischaemic brain damage.